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About this document 

The following document describes the usage and handling of armStoneA9/armStoneA9r2. 
armStoneA9/armStoneA9r2 is a single board computer and therefore doesnôt need a carrier 
board. You will learn how to power on the device, make a connection via serial, Ethernet or 
USB and how to update boot loader or Windows CE/Windows Compact image. 
 
 
 

 
 
 
 
 

armStoneA9 armStoneA9r2 
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1 Getting started 

This documentation is a step by step introduction in how to use armStoneA9/armStoneA9r2 
Pico-ITX single board computer. The latest version of this document can be found at: 
 
http://www.fs-net.de 
 
Additional support information can be found in our discussion forum at: 

  

http://forum.fs-net.de 
 
 
armStoneA9/armStoneA9r2 is available with i.MX6 Solo, DualLite and Quad processor. Solo 
and DualLite share the same silicon. i.MX6 Quad has a different silicon. Because the 
differences are large, F&S has different binaries for Solo/DualLite (SDL) and Quad version 
(Q) of the board. 
 

http://www.fs-net.de/
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1.1 Connecting basic peripheral devices 

Next picture shows armStoneA9/armStoneA9r2 with the position and description of 
connectors. The single board computer armStoneA9/armStoneA9r2 adopts VIAôs Pico-ITX 
format. The board measures 10 x 7,2 cm (3,94 x 2,84 inches). You can find schematic for the 
carrier board in the download area. 
 

 

Figure 1:armStoneA9 PicoITX interfaces (top side) 
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Figure 2:armStoneA9r2 PicoITX interfaces (top side) 
 
 
 

All required cables and adapters are arranged to the Starterkit package. When connecting 
these cables please take account of the pin1 marker on the cable and the connector. 
 
More information about the armStoneA9/armStoneA9r2 can be found in the 
armStoneA9/armStoneA9r2 hardware documentation on our website. 
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2 Download Area 

If you want to download hardware and software documentation, go to our main website 
 

http://www.fs-net.de 
 

and select Products from the menu at the top. Select the board family and then your specific 
board. The top half of the screen will now show the board and in the lower half of the screen 
you will find an additional menu where you can select Documents. 
 

 

Figure 3: Download Documents from F&S website 
 
  

http://www.fs-net.de/
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If you want to download any software, you first have to register with the website. Click on 
Login right at the top of the window. Click on the text ñI am not registered, yet. Register now.ò 
 

 

Figure 4: Register with F&S website 
 
In the screen appearing now, fill in all fields and then click on Register. You are now 
registered and can use the personal features of the website, for example the Support Forum 
where you can look for solutions to any problems and where you can ask your own 
questions. These questions are usually answered by the F&S Support Team or also 
sometimes by other users. 
After logging in, you are at your personal page, called ñMy F&Sò. You can always reach this 
place by selecting Support Ÿ My F&S from the top menu. Here you can find all software 
downloads that are available for you. 
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Figure 5: Unlock software with the serial number 

To get access to the software of a specific board, you have to enter the serial number of one 
of these boards. Click on ñWhere can I find the serial numberò to get pictures of examples 
where to find this number on your product. Enter the number in the white field and press 
Submit serial number. This enables the software section for this board type for you. There 
you will find Linux, Windows CE, and any other software and tools available for this platform. 

ñMy F&Sò also informs you about new software versions, fixed bugs and known bugs. For 
already released software versions you can click on Changelog. For future software releases 
you can click on Roadmap. 
 

 

Figure 6: Changelog and Roadmap 
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3 Powering-on armStoneA9/armStoneA9r2 

Before you power on armStoneA9/armStoneA9r2, you should make a serial connection 
between armStoneA9/armStoneA9r2 and your PC. Please use the cables shipped with the 
armStoneA9/armStoneA9r2 Starterkit to connect your PC to the Debug-Port of the 
armStoneA9/armStoneA9r2. The Debug-Port resides on the 66 pin feature connector. (see 
Figure 1). The pins are located at a 10 pin dual row connector which is mounted at pin 53 to 
62. That allows attaching a standard 9pin to DSUB9 adapter cable for debug output of boot 
loader and kernel with TX and RX to a terminal. Pin 1 of this adapter should connect on pin 
53 of the 66 pin connector.  
 

 

Figure 7: RS232 adapter mounting 
 
On the PC, you should have installed DCUTerm.exe as terminal program, which is included 
in the SDK. The SDK is available in the password protected download area of the 
armStoneA9/armStoneA9r2. 

 

Follow the steps below, to make a connection: 

 

¶ Install DCUTerm.exe on your PC 

¶ Configure DCUTerm.exe as shown in the following picture (the COM-Port may 
different on your computer): 
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Figure 8: DCUTerm.exe configuration: CommPort Ÿ Settings 
 

 

 

Figure 9: DCUTerm.exe configuration: View Ÿ Options 
 
 

¶ Press the connect button in DCUTerm.exe 
 

 

Figure 10: Opening the serial connection in DCUTerm.exe 
 

¶ Use serial cable shipped with armStoneA9/armStoneA9r2 Starterkit to make a 
connection between COM1 and your PC. 

¶ Make a cable between power connector of armStoneA9/armStoneA9r2 (see Figure 1) 
and your power supply. Usually you need to connect ground and +5V (2A). 

¶ Plug Ethernet connector (LAN1) and a serial cable to Debug Port connector. 

or 115200 
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4 Bootup sequence 

The startup process of armStoneA9/armStoneA9r2 is divided into three steps:  
 

1. NBoot (Stepping-Stone bootloader)  

¶ Responsible for low level initialization tasks.  

¶ Loads the Windows CE bootloader   
 

2. EBoot (Windows CE bootloader)  

¶ Loads the Windows CE kernel image  
 

3. Windows CE kernel image  

¶ Windows CE operating system and all drivers for the armStoneA9/armStoneA9r2.  

¶ Offers you the possibility to develop and debug custom applications.  
 
Both bootloaders (NBoot and EBoot) are equipped with a small configuration menu, which is 
accessible via serial debug port (COM1).  
 
To open one of these boot menus the following characters must be entered while booting 
the device. 
  
NBoot: ósô  

EBoot: <SHIFT>+ósô (capital Ăs)  
 

Note: 

Details on updating NBoot, EBoot and WINCE kernel image can be found in chapter 
8 Firmware Update. 

 
As F&S delivers armStoneA9/armStoneA9r2 with pre-installed bootloaders and kernel image 
you should see debug output on COM1 like here:  
 
Bootloader: 
 
Microsoft Windows CE Ethernet Bootloader Common Library Version 1. 2 

Built Jul  11 2014 16: 29: 05 

Microsoft Windows CE Bootloader for armStoneA9  Built Jul  11 2014 

Portions copyright (c) 201 2 F&S Elektronik Systeme GmbH  

Boot Loader, Version 0. 80 

NBoot, Ver sion VN13  
Listing 1: Bootup: Bootloader 

Read kernel image from NAND flash: 
 
Kernel ( 3671 kB) read from flash disk starte d finished in 1000  

milliseconds  

INFO: OEMLaunch: Jumping to Physical Address 0x 102200000 h (Virtual 

Address 0x 102200000 h)...  
Listing 2: Bootup: Read image from NAND flash 
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Starting kernel image: 
 
Windows CE Kernel for ARM (Thumb Enabled)  

armStoneA9  V1.0 6 -  Firmware Init  

Copyright (c) 201 3 F&S Elektronik Systeme GmbH  

Build: Apr  14 2014/1 2:31 : 11 
Listing 3: Bootup: Start Windows CE 

Loading device drivers: 
 
BE2: Version 1.4, ActiveKey = Drivers \ Active \ 03 

NI2C: Version 0.7, ActiveKey = Drivers \ Active \ 15 

BE2: Version 1.4, ActiveKey = Drivers \ Active \ 16 

UART: Version 1.9, Key = Drivers \ Active \ 17 

UART: Port disabled. Serial debug is on !  

UART: Version 1.9, Key = Drivers \ Active \ 19 

UART: Version 1.9, Key = Drivers \ Active \ 20 

TCH: Version 0.5, ActiveKey = Drivers \ Active \ 21 

CID: Version 2.4, ActiveKey = Drivers \ Active \ 22 

CID: Version 2.4, ActiveKey = Drivers \ Active \ 23 

ENET: Version 01.01, ActiveKey = Comm \ ETHNETA 

AIN: Version 1.2, Active Key = Drivers \ Active \ 25 

PWM: Version 1.2, ActiveKey = Drivers \ Active \ 26 

I2C: Version 4.2, ActiveKey = Drivers \ Active \ 27 

SDHC: Version 1.2, ActiveKey = Drivers \ Active \ 29 

WAV: Version 2.3, ActiveKey = Drivers \ Active \ 31 

ENET: Version 01.01, ActiveKey = Comm\ ETHNETB 

BCS: Version 1.4, ActiveKey = Drivers \ Active \ 41 

NSPI: Version 3.0, ActiveKey = Drivers \ Active \ 42 

DIO: Version 2.8, ActiveKey = Drivers \ Active \ 43  

[é] 
Listing 4: Bootup: Loading drivers 

 
Start NDCUCFG application (read chapter 5.3 Using NDCUCFG utility for detail information): 
 
NDCUCFG V: 56 started. Platform: armStoneA9  

NDCUCFG Open COM1: at 38400 Baud  
Listing 5: Bootup: Flash initialization 

Note:  

Debug output can be enabled/disabled by EBoot command óOó. 



 
 

 

 First Steps Documentation Windows Embedded for armStoneA9/armStoneA9r2 | 15 of 51 
 

5 Configure armStoneA9/armStoneA9r2 

Configuration of the armStone device is provided by different means. The most powerful and 
acceptable way is running NDCUCFG software utility. In fact, this is a standard command prompt 
program allowing you to adjust variety of system parameters.  
 
Most of changes to armStone device is done through NDCUCFG utility and stored in persistent system 
registry, taking effect after next reboot of the device. 
  
According to deviceôs software architecture, this utility is automatically started on COM1. As well, the 
utility can be remotely executed over a Telnet connection, once you have got network access to the 
device. DHCP is enabled by default.  
 

 

Figure 11: NDCUCFG over serial debug connection 
 

 
All in all, software components and core of operating system running on armStone offer you an easy 
and effective way to make necessary settings.  
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5.1 The FSDeviceSpy Utility 

There are different ways to make a connection between your PC and armStone. One of them 
is a Telnet connection using Ethernet as physical transport. To make this as easy as 
possible, F&S has developed the utility FSDeviceSpy. FS DeviceSpy is included in SDK. 
After boot, armStone sends broadcast packet with some special information. FSDeviceSpy is 
waiting for this packet and adds the recognized device in the list of devices. After selecting 
the device from the device-list just press the Telnet button to make a connection. 

 

 

Figure 12: FSDeviceSpy 
 
 

Note: 

armStoneA9/armStoneA9r2 shares software platform with efusA9 and PicoMODA9. All these 
boards are based on Freescale i.MX6 processor. Itôs only one software for all boards. 
Because of that, armStoneA9/armStoneA9r2 is recognized as FSiMX6 in FSDeviceSpy. 
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Figure 13: Telnet connection 
 

  

Figure 14: FTP connection 
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5.2 Active Sync (Windows CE 6.0 and Compact 7 only) 

 

Figure 15: Browsing the deviceô file system with Active Sync 
 

5.3 Using NDCUCFG utility 

You can either enable debug messages or the NDCUCFG utility on COM1. By default debug 

messages will run on COM1. To select the usage of this serial port you must enter the EBoot 

menu. With the command óOô you can enable or disable the serial debug output during boot. 

If you choose óYô the NDCUCFG utility gets started on COM1.  

Note: 

NDCUCFG only starts on COM1 if debug message output is disabled. 

 
 
:> O  

Disable serial debug ou t put during boot [N] (Y/N) ? :Y  

 > Debug output disabled!!!  

 > Press S during boot to step into bootloader.  

 
Powering on the armStone with debug output disabled will output on COM1: 
 
NetDCU Config Utility Ready  

Version: 56   

Type help for commands  

!>  
Listing 6: NDCUCFG command prompt 

If this command prompt (!>) appears in the terminal program you are ready to pass 
commands to NDCUCFG utility. Otherwise something went wrong and the kernel image 
could not be loaded correctly. Please check various parameters described in chapter 
3 Powering-on armStoneA9/armStoneA9r2. 
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If NDCUCFG is running successfully over the serial line you can start passing commands to 
the utility. Itȭs recommended that first command you issue is the command help. This is final 
part of what you will see on issuing it: 
 
!>help  

[é]  

backlight off  

start <file name>  

quit  

help  

help <command>  

!>  
Listing 7: NDCUCFG help command 

You definitely know how to use such trivial (but important!) commands as help and quit . For 
all other commands you can use hint given you in last string of above output. I.e. if you do 
not know how to issue command backlight then you type following command and then press 
Enter: 
 
!>help backlight  

 
Two possible ways of executing this command will be shown you in response. If you still 
interesting in what command backlight off does, just type and finish with Enter the following: 
 
!>help backlight off  

 
and you will get satisfying answer to you help-request. To save any changes execute the 
command: 
 
!>reg save  

 
You have to reboot the device to make any changes effective. Upper examples demonstrate 
how the NDCUCFG utility functions in general. Now, let us set up the Network. 
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5.4 Network interface configuration 

armStone implements powerful and stable Ethernet interface which allows customer to 
create on its base a variety of modern hardware Internet applications highly required by 
modern market of data processing and transporting appliances.  
 
Ethernet interface implemented in armStone meets 802.3 10BaseT specifications by IEEE, 
and provides safe data transfer on speeds up to 100 Mbit/sec. 

5.4.1 Network ï General Facts 

Being integrated into IP-network, in order to get directly referred by other network devices, 
every armStone device must obtain its own IP-address, unique within entire network 
segment. Such address along with other necessary parameters generally must be confirmed 
by network administrator. 

 

Get a preferred IP-address from range of currently available IP-addresses (for example 
192.168.5.5) and mark this address as one currently being assigned to armStone. Ask your 
network administrator if you donôt know how to obtain unused IP-address or see ñNetwork ï 
Network addressò. 

 

Hardware layer of communication between network devices assumes every device to have 
one more address. This kind of address is a so-called MAC-address, or óEthernet addressô, 
or óphysical addressô. It is formed of six-byte sequence, and, in accordance to corresponding 
IEEEôs regulations, is unique for every network device across the World. 
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5.4.2 Network ï Network address 

Every IP-Address can be split into the network address and station address. Itôs not part of 
this documentation to describe all details of this but we want to explain how you can obtain 
your network address from your PC. 

 

Open command window and type: 
 
C:> ipconfig  

Listing 8: IP-configuration from command line 

then press Enter. Output you get must be relative to following: 

 

Windows IP configuration: 
 
Ethernet Adapter ETHNETA:  
IP address: 192.168.0.131 
Subnet mask: 255.255.255.0 
Standard Gateway:  
 
From this information you can calculate your network address. Interpret the values as 
hexadecimal values and do a logical and of IP address and subnet mask. The result is the 
network address. 
 

 
 
So, for our example network address is 192.168.5.0 and station address within this network 
is 192.168.5.131. Only stations that are in the same network can communicate with each 
other. 
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5.4.3 Network interface configuration with NDCUCFG 

 
Almost all device settings can be configured by registry.  
Therefore you use the reg commands of the NDUCFG utility as described below: 
 
!>help reg  

reg open  

reg open <key>  

reg opencu <key>  

reg enum key <#>  

reg enum key *  

reg enum value <#>  

reg enum value *  

reg set value <name> dword <value>  

reg set value <name> string <value>  

reg  set value <name> multi <value1>;<value2> ;<valueN>  

reg set value <name> hex <value>,<value>,<value>  

reg create key <name>  

reg del value <name>  

reg del key <name>  

reg save  

reg erase  

!>  
Listing 9: NDCUCFG: Registry commands 

The Network parameters for armStone can be found under:  
 
[HKLM\Comm\ETHNETA1\Parms\TcpIp] 
 
Execute the command: 
 
!>reg open \ Comm\ ETHNETA1\ Parms\ TcpIp  

OK 
Listing 10: NDCUCFG: Opening TcpIp settings 
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to access the network parameters. The output ok tells you that NDCUCFG could successfully 
open the path. I.e. you can change the value IpAddress with the command: 
 
!>reg set val IpAddress string "10.0.0.111"  

OK  

!>reg enum  

OK - > reg enum key \   

OK - > reg enum value \   

00 "IpAddress"=string:10.0.0.111 \   

01 "EnableDHCP"=dword:0 \   

02 "UseZeroBroadcast"=dword:0 \   

03 "DefaultGateway"=string:192.168.0.1 \   

04 "Subnetmask"=string:255.0.0.0 \   

05 "DNS"=string:0.0.0.0 \   

06 "WINS"=string:0.0.0.0 \   

OK 
Listing 11: NDCUCFG: Changing TcpIp settings 

5.4.4 Network ï saving the parameters to registry 

After changes as for type of network were correctly done, and special checking following it 

have approved this fact, itȭs suitable time to save those changes from RAM memory to 
physical media, so they will take an effect after next reboot of armStone device. 
 
Enter: 
 
!>reg save  

Listing 12: NDCUCFG: Save modifications permanently 

and press Enter. Procedure of physical saving takes some time ï do nothing during this 
period! If you can see ñOKò message again then it means that all the changes provided to 
armStone system during current session of working with NDCUCFG utility are stored in 
persistent registry. 
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5.5 Touch panel calibration 

The display, available with the Starterkit, is equipped with a 4 wire touch panel or a 
capacitive touch panel. At delivery status this touch panel should already be calibrated 
satisfyingly. But when using another display, or if the touch panel is not working properly, it 
might be required to calibrate the touch panel driver again. This is performed by using 
NDCUCFG. 
The desired command is ñtouch calibrateò. After executing this command, the touch panel 
calibrating routine should be displayed on the LCD screen. 
 

 

Figure 16: Initial screen of the touch panel calibration program. 
 
After holding the stylus on the cross in the center of the screen, the cross moves around to 
each corner where it must be 'touched' again. When the calibration is finished, the cross 
disappears and you are requested to press the Enter key. If there is no keyboard available, 
you can simply hold the stylus anywhere on the screen to close the calibration program. The 
regular Windows desktop should appear again and the calibration is finished. 
 
As the calibration settings are stored in registry, the registry must be saved to accept the new 
settings permanently (ñreg saveò in NDCUCFG). Please note that calibration settings will be 
reset every time the registry is reset. 






















































